Custom
Orthopaedic
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foot and ankle surgery
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Custom Implants
for Bone
Reconstruction
Orthopaedic implants provide a way to fill
cavities in bone reconstruction surgery
which may arise as a result of trauma,
tumour removal, revision surgery or
avascular necrosis.
Custom implants have the potential to improve patient outcomes

Improving Patient Outcomes
by Engineering and Design
Improved Usability
Meshworks designs and manufactures
3 implants of slightly different sizes for
each surgery, giving the option to
choose the best fit during the
Auxiliary guide matching the
implant geometry complete
with handle

procedure. Auxiliary plastic guides
matching the implant geometry are
provided, along with an anatomical

in foot and ankle surgery through greater choice in implant

replica showing the planned resection.

design. Each implant is individually designed, allowing full

The guide parts can be sterilized and

customization to the patient. This approach offers an alternative

taken into surgery to help planning.

treatment method in cases which normally would be managed
by complex limb salvage efforts or more extreme approaches

Surface Properties

such as amputation.
Surgeons have opportunity to input into the design process,

Rough outer surfaces which interface
Anatomical replica with
planned area of resection

meeting with bioengineers to visualize the planned implant and

implants to be fixed using screws or

are manufactured using 3D printing, with the implant delivered

nails alone.

within 2 weeks of prescription.

Material Properties

Foot and ankle surgeons have been active collaborators in the
developing Meshworks implants, ensuring the implants are a
manufacturing process is validated and verified, accredited to
ISO 13485.

adhesion. A rough outer surface
removes the need for cement, allowing

develop the treatment plan. After the design is finalized, implants

good fit for use in surgery. Each stage of the design and

with bone promotes osteoblast

As well as a proven history of
Implant designed for talus
replacement with polished
surface for articulation
against cartilage

biocompatibility, titanium-based alloys
have mechanical properties suited to
implantation into bone. Their elastic
modulus is closer to that of bone when
compared with stainless steel,
reducing stress shielding.

Cage Structure
Provides mechanical support whilst
Bone ingrowth into the cage
observed 12 weeks after
implantation in sheep

allowing for the use of autograft to
increase the rate of bone ingrowth.

1. Prescription

Prescription to
Delivery in 2 Weeks

After prescribing the custom implant, X-ray scans are sent to
engineers who reconstruct the patient’s 3D anatomy.

The process of designing and
implementing Meshworks implants
consists of three stages

Anterior, posterior, medial and lateral scans of the joint are
used for 3D construction

2. Design
The surgeon and Meshworks design engineer meet online to
design the implant interactively in real time, often in under 90
minutes. Using a 3D visualization, the joint is repositioned and
sectioned to facilitate planning of the implant and connecting
features. The area to be resected, connecting devices for
implantation and design for implant and guide parts are included
in the treatment plan.

3. Manufacture and Delivery
Implants are manufactured to the design and shipped within 2
weeks of prescription. Implants and guides are provided nonsterile then sterilised in your hospital ready for use in surgery.

Each device consists of 3 different sizes implants,
corresponding plastic guides, an anatomical replica and
grafting cap.

Design Examples
Sphere
Spherical implants are a versatile option, offering a way to
correct deformity in indications such as plafond or talus
pathology. Custom spherical implants offer an alternative
to femoral head allograft in tibiotalocalcaneal arthrodesis
that may improve success rates1.

1. 10.1053/j.jfas.2019.10.015

Spherical implant (green) designed to be fixed with 2 screws
(direction in blue).

‘Keystone’ Talus
Following avascular necrosis of the talus, trauma of
tumour in the body of the talus, the talus may need to be
replaced. The keystone implant is designed specifically to
replace the diseased talus whilst preserving the
calcaneus. Implants can be fixed with standard hindfoot
nails and cannulated screws.

Keystone implant (green) designed to be fixed with hindfoot
nail and screws (blue).

Talus Replacement with Articulation
The talus replacement implant with an articulating
surface can be useful following trauma or failure of total
ankle replacement surgery. Parts of the implant which
interface with bone are rough to prevent micromotion.
The curved surface of the implant which interfaces with
cartilage is highly polished, enabling motion of the joint.

Implant with polished articulating surface against navicular
shown.
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